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Measurement of basal body temperature

The present invention relates to the
measurement of basal body temperature for the
purpose of natural family planning.

This method of family planning is based on
the fact that an upward shift in a woman's basal
body temperature to an established higher level
indicates that sufficient time has elapsed from
the occurrence of ovulation for the commence-
ment of a period of infertility. The basal body
temperature is obtained by taking a tempera-
ture measurement at a standard time which
should be just after waking and before rising. As
at present used the method involves taking
temperature measurements with a mercury-in-
glass thermometer, recording the daily
measurements in graphical form, and interpret-
ing the graph by some simple algorithm in order
to identify the occurrence of the significant up-
ward shift in temperature.

U.S. Patent Specification No. 4,151,831
describes an electrical instrument for basal
body temperature measurement comprising a
clock, an entry circuit for electrical temperature
signals from a temperature sensor, a store for
accumulating entered daily temperature signals
and means for processing the accumulated
signals. However this instrument requires the
temperature readings to be taken at almost
exactly the same time each day. In some ver-
sions of the instrument the clock generates an
alarm to inform the user that it is time to take a
reading. This is inconvenient for the user and
the accuracy of the results depends upon the
user responding immediately to the alarm.
Alternatively the instrument must be worn
throughout the period during which a reading is
automatically taken, that is to say while the user.
is asleep, and this is inconvenient for the user,

In U.S. Patent Specification No. 4,031,365
body temperature is continuously monitored by
readings taken at regular intervals throughout
the day. A mean temperature is established and
subsequent readings are compared with the
mean temperature in order to detect any signifi-
cant rise and indicate this occurrence.

The invention overcomes the problems of the
prior art by allowing a predetermined time
window within which temperature readings can
be taken.

In accordance with the invention there is pro-
vided an electrical instrument for basal body
temperature measurement comprising a clock,
an entry circuit for electrical temperature
signals from a temperature sensor, a store for
accumulating entered daily temperature signals
and means for procesing the accumulated
signals characterized in that the entry circuit is
so controlled by the clock that entry of a
temperature signal is permitted only during a
predetermined time period of each day, means
are provided to reduce each temperature signal
in proportion to the time between the beginning
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of the predetermined period and the entry of the
temperature signal, and in that the processing
means includes means to establish a mean
temperature level, means for comparing sub-
sequently entered temperature signals with the
mean temperature level and calculating when a
rise in temperature of predetermined signi-
ficance has taken place, and an indicator for dis-
playing the fact of occurrence of the significant
temperature rise.

Conveniently such an instrument is used
with a thermistor temperature transducer which
is placed under the user's tongue. In a pre-
ferred embodiment the mode of the use is as
follows.

(i) The first temperature measurement is
made on the 1st day after the onset of
menstrual bleeding. The user inserts the trans-
ducer into the mouth and presses the “enter”
button. If the sequence is initiated within a 4
hour time window (say between 6.00 am and
10.00 am) which has been preset into the
machine, the user is answered by a bleep. If
outside the window no measurement can be
entered. The transducer is then retained in the
mouth until a second bleep sound (say after 3
mins).

(i) For the first three days the temperature
readings are ignored by the instrument and for
the next eight readings they are accumulated,
the average of the eight temperatures being
determined. If days are missed or if readings are
rejected as invalid because they are outside a
set range of temperature (35.8 to 37.6°C) the
instrument will carry on, until it has accumu-
lated eight valid readings.

{ili) After the eighth valid reading, the instru-
ment performs the following calculations each
day. B is the mean temperature derived from
the first eight readings, T, is the temperature
measured on the current day, K is a pre-
programmed constant related to the minimum
BBT rise considered to be physiologically signifi-
cant and H is the decision level, also constant.

Ist Calculation: E,=Tn—(B+K), where n=1, 2,
3 ...
2nd Calculation: §,=S,_,+E,. (S, is taken to
equal zero)

3rd Calculation: If S, is less than zero, S, is set
equal to zero; otherwise no change.

4th Calculation: D =H-S,.

If D, <O for the current day and if E, >0 for the
current day and also for the past two days, then
the instrument latches in that state and dis-
plays an indication that the “infertile period”
has started.

{iv) The user may then stop taking daily tem-
peratures until the start of the next menstrual
period.

The user resets the instrument at the
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commencement of the next menstrual cycle by
pressing the “enter” and “‘read” buttons simul-
taneously.

The calculations made constitute a modified
Cusum statistical test to determine when an up-
ward temperature shift is significant. The details
of the test and the magnitude of K and H may
be changed as further records are accumulated
and analysed. In essence the instrument makes
whatever statistical check is necessary to
establish that the significant temperature
change has occurred.

To reduce the scatter of the temperature
readings and thus improve the reliability of the
Cusum test, the instrument makes an auto-
matic correction to each temperature reading
according to the time of measurement. This is
possible because the rate of rise of post-
menstrual temperature of women before
waking has been found to be close to 0.1°C/hr.
and by reducing the measured temperature in
accordance with this rate of rise all the tem-
peratures are adjusted to a value close to that
which would have been obtained if the reading
had always been taken at the beginning of the
time window.

The instrument incorporates a digital clock
which provides a normal time display for the
user and also gives an alarm signal which sets
the temperature measuring and evaluation
circuits at the beginning of the four hour period
each day. The time window setting is not
accessible to the user of the instrument but the
user can adjust the time on the clock in case of
a change of time zone and this automatically
adjusts the 4-hour window.

An additional counter and display are reset to
zero when the instrument is re-set at the
beginning of a cycle and increments by one at
the start of each 4-hour window, thus counting
the day of the cycle regardless of whether a
temperature measurement is taken.

The instrument could be constructed using a
microprocessor chip, memory devices, a clock
oscillator, and a small number of peripheral
chips. The present embodiment, however, uses
CMOS counters and logic blocks in a hard-
wired configuration together with a quartz
crystal clock.

By way of example this embodiment will now
be described in detail with reference to the
accompanying drawings, in which:—

Figs. 1A, 1B, 1C and 1D, when assembled as
shown in Fig. 3, show the circuit logic of the

instrument, omitting the digital clock and the

day counter,

Fig. 2 is a schematic diagram of the opera-
tions performed by the instrument.

Referring first to Fig. 2, the instrument incor-
porates a digital clock 10 providing a conven-
tional time display 11. The time recorded by the
clock can be set by the user but the time of
commencement of the four hour window can
only be set inside the instrument and does not
thereafter need changing. The clock 10
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generates an alarm signal each day at the
beginning of the four hour window. This is
passed to a day counter 12 with manual reset,
which controls a day display 13 showing the
day of the cycle.

The alarm signal from the clock 10 is also
applied to the measurement and evaluation cir-
cuits which are shown in detail in Figs. 1A to
1D. As shown in outline in Fig. 2 the alarm
signal triggers a time window circuit 14 which
controls a gate 15 through which temperature
signals from a temperature sensor 16 pass to a
self-balancing bridge circuit 17. The time
window circuit 14 measures the 4 hour window
within which temperature readings can - be
taken and for this purpose is supplied with tim-
ing pulses from an internal clock 18. These tim-
ing pulses are also fed to a 3-day inhibit circuit
19 which holds the gate 15 closed until the
fourth day to prevent entry of temperature read-
ings in the first three days.

The bridge 17 is controlled by a temperature
counter 20 which records the value at which
the bridge is balanced and passes this tempera-
ture measurement by way of a diurnal correc-
tion circuit 21 to the evaluation circuits. The
correction circuit 21 is triggered at the begin-
ning of each 4 hour window by the alarm signal
and corrects each measured temperature
according to the time during the window at
which the measurement was taken.

The first eight temperature readings (after
rejection of readings taken on the first three
days) are passed to an 8 day store 22 and the
mean 23 of these readings is passed to a
comparator 24 for comparison with subse-
quent readings. The differences ascertained by
the comparator 24 are passed to an accumula-
tor 25 and the accumulated excess over the
mean is passed to an evaluation circuit 26. The
evaluation circuit also receives the individual
outputs from the comparator 24 and requires
three of these in succession to be positive and
the accumulated excess to be above the signifi-
cance level before switching an output display
27 to indicate the commencement of an infer-
tile period.

The temperature measurement is effected by
a self-balancing bridge. A thermistor Th (Fig.
1D) is connected in series with a linearising
resistor 100 in one arm of the bridge. A second
arm is a resistor 101 and a third arm is a resis-
tor 102 (Fig. 1B} equal in value to resistor 101
and preferably also approximately equal to the
combined value of resistor 100 and thermistor
Th for maximum sensitivity. The fourth, balanc-
ing, arm of the bridge comprises a resistor 103
in parallel with which resistor 104 and resistor
105 can be selectively connected by switches S
and T. The nuli point of the bridge is detected by
an amplifier RR connected as a comparator.
Power is supplied to the bridge and amplifier RR
through transistor TR1 in response to a control
signal at the base of transistor TR2.

The switches S and T, in the form of ana-_.
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logue gates, are controlled by counters R1+R2.
At the beginning of a measurement these have
been re-set and they begin to count up when
clock pulses from VV are supplied through O1
and A3. As the counters are incremented the
resistors 104 and 105 are connected in
parallel with resistor 103 according to a binary
sequence until the bridge is balanced. The
values of the resistors are calculated such that
each step in the sequence corresponds to the
same change of temperature of the thermistor
Th. When balance is reached the output of the
comparator RR changes over and triggers
monostable M1 through 02 and C3. The out-
put of M1 resets latch A1/A2 which then
switches off the transistors TR2 and TR1 and
closes gate O1, stopping the supply of clock
pulses to the counters R1+R2.

The gate 02 is controlled by the output of
latch QQ1 so that a high pulse from RR can only
be transmitted to M1 if QQ1 is high. At the start
of the measurement QQ1 is low but is set high
when output Q1 of counter R1 goes high. This
prevents a pulse from RR, occurring when
power is switched on, instantly resetting A1/A2.

The counters R1+R2 thus hold the measured
temperature value, which will only the accep-
ted as valid if in a predetermined temperature
rangé. Gate F1 is only opened by setting of K2

when a minimum temperature count is reached.

in R2. If the temperature count has gone
beyond an upper limit the decoder SS1 sets
latch K1 to reset counters R1+R2 and closes
gate F1 by resetting latch K2 via C1. This pre-
vents the temperature reading being passed to
the evaluating circuits in the manner now to be
described.

With F1 open the output of M1, which ter-
minates the measurement, also sets B1 through
F1. This in turn opens F4 and allows clock
pulses from VV to reach R1+R2 through F4 and
A3. These decrement the counter and when the
counter reaches zero, an output through P3
resets B2, closing F4. At the same time K2 and
K3 are reset. K2 closes F1 and triggers mono-
stable N1, thereby triggering M1 through C3
and resetting A1 and K1 to complete the tem-
perature measurement. K3 was set when B1
was set by the output of M1. The setting of K3
indicates a valid temperature reading and
triggers N2 to pass a pulse to counter YY.

As the counters R1+R2 are counted down
the clock pulses passing through F4 reach one
input of gate F2 whose output is applied via 12
to a counter XX which records the valid
temperature readings. However, by delaying the
opening of gate F2 a correction is made to
allow for the time at which the temperature
reading was taken. This involves the timing of
the whole apparatus and the equipment for
maintaining the correct timing will now be
described.

A conventional clock with a ditigal display is
provided in the apparatus and controls the
commencement of the period within which
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temperature measurements can be taken. Thus
if the clock is adjusted on passing into a
different time zone the alarm signal from the
clock controlling the temperature measure-
ment circuits automatically occurs at the same
hour. This alarm signal, the hour of which is pre-
set within the equipment, is applied to the cir-
cuit of Fig. 1A via a transistor TR3. The occur-
rence of the alarm signal marks the beginning of
a four hour measurement period and the alarm
signal is effective to re-set counters UU,
V1+V2, and R1+R2 and latches K4 and QQ1
and L3 and set latch L1, A crystal-controlled
oscillator VV provides fast clock puises at 1024
Hz to F4 and O1 and slow timing pulses at 2 Hz
to counter UU. The gate J1 connected to the
output of UU provides 12 minute pulses to
counters U and WW, Counter U controls the
four hour measurement period by counting
twenty of the 12 minute pulses when enabled
by output from L1 applied to APE, after which
the output ZD, inverted by P4, resets latch L1,
thereby closing gate F3 to prevent entry of any
further measurement,

To make a temperature reading, the user
places the temperature sensor in position and
presses an enter button to operate a switch 106
and cause the output of F3 to go high. This
resets UU and sets L2 to open gate G2. A gate
G1 connected to the output of UU provides a
pulse after a delay of 3 minutes 12 seconds.
This pulse is passed by gate G2 to set A2 high
and commence a temperature measurement.
The delay allows the thermistor to reach body
temperature after being placed in position. The
output of A1 resets L2 and closes gate G2 to
stop any further pulses from G1.

The counter UU is reset via E1 by the alarm
signal at the beginning of the 4 hour period, by -
the output of J1 every twelve minutes, and by
the output of F3 when the enter button is
pressed. Also when the enter button is pressed
the output of F3 triggers monostable M2 whose
output generates an audible bleep signal by
means of transistor TR4 and microphone 107.
The output from M2 also resets L1 via C2, to
prevent further entries during the 4 hour
window. M2 is also triggered to produce a
bleep when M1 is triggered as a result of C3
going high. Thus the first bleep when the entry
button is pressed is followed by a second bleep
when the measurement is taken or when the
upper limit of temperature is reached by the
counters R1+R2.

At the beginning of every 4 hour time
window for the entry of temperature measure-
ments the counters V1+V2 are reset to zero by
the alarm signal from TR3. Gate G3 is held open
by latch L1 and allows clock pulses from J1 to
pass to A4 and count up in the counters V1+V2
from the beginning of the four hour window.
When latch L1 is reset as a result of pressing of
the entry button G3 is closed and the count
stopped. When the counters R1+R2 are being
counted down by the fast clock pulses from F4
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these initially also -pass via A4 to counters
V1+V2, where they count down a recorded
count which is representative of the time during
the 4 hour window at which the measurement
is taken. The measured temperature is reduced
by 0.1°C per hour to adjust the temperature to
a value close to that which would have been
obtained at the beginning of the 4 hour period.
When the diurnal correction counters V1+V2
have been counted down to zero a signal
through inverter P65 sets K4 which inhibits any
further count by the counters V1+V2 and opens
the gate F2. Thus the remaining pulses during
the count-down of R1+R2 are sent as correc-
ted temperature readings to counter XX (Fig.
1D) via gate 12.

The enter button switch 106 supplies one
input of a gate O3. The other input is from a
read button switch 108. The pressing of the
read and enter buttons provides a reset signal at
the output of 03. This occurs on day one of a
new cycle of temperature measurements and,
in particular, resets latch QQ2. A counter WW
supplied with 12 minute clock pulses from J1
is initially held reset at zero by a reset
pulse from O3. On day 2 the alarm signal at
the beginning of the 4 hour window resets
latch L3 and starts the counter WW. The
output of gate O4 goes high after a further
two days and resets L4 at the beginning of
the time window on day 4. The output of L4,
which has been high for 3 days and has held a
shift register Z and counters W1+W2, Y1+Y2,
YY and XX reset during that period, now goes
low and allows readings taken from day 4 on-
wards to be evaluated.

The mean temperature B is determined by
taking the mean of the first eight temperature
readings, starting with the reading on day 4. For
this purpose the corrected temperature read-
ings received by XX are fed from a divide-by-
eight terminal to the counters Y1+Y2 which
carry a preset count of 5. This represents the
constant K with a value of 0.1°C related to the
minimum BBT rise considered to be physio-
logically significant. The counter Y receives a
pulse from N2 for every valid temperature read-
ing. When it has counted eight readings its out-
put inhibits any further count, closes the gate
12 and opens a gate 13. Subsequent readings
therefore pass from |3 to D1 and thence via 11
and Q4 to counter X, Counter X is preset to
(B+K), the value in the counters Y, by an enter
pulse form F3 received via Q3. The new read-
ing counts down from this preset value. When
the counter X reaches zero, output ZD goes low
and this signal closes 11 and, inverted by Q2,
opens H1 so that any remaining puises pass via
H1 and D2 to counter W1+W2 which is incre-
mented by the_excess of this reading over
{B+K). Qutput ZD going low also closes 14 and
the inverted signal through Q2 resets B3 and is
applied to pin 15 of shift register Z.

If counter X does not reach zero when a
reading is taken, the control pulse from N2
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opens gate H2 by setting B4 through 4. Fast
clock pulses from VV are then passed by H2 to
D1 and D2 to count down counters X and
W1+W2. When X reaches zero the output ZD-
goes low (closing 11 and 14) and the inverted
signal through Q2 resets B3, closing H2 and
setting counters W1+W2 to count up. The
counters W1+W2 are prevented from going
below zero by the low output from CO passed
by Q1 and D4 to hold the counter reset at zero.

When X has reached zero before the control
pulse from N2 is applied to the shift register Z,
the pin 15 has been set high and the control
pulse clocks in a “1" to the shift register,
indicating a temperature reading exceeding
B+K. If the control pulse arrives before X has
reached zero, a “0” is recorded by the shift
register Z. When three “1"”s have been re-
corded (E,>O0) for successive readings and when
the Cusum exceeds the significance level
(Dng0) the output of J2 goes high and sets
latch QQ2. This then opens gate H3 and closes
gate H4 so that pressing the read button to
close switch 108 illuminates a green light-
emitting diode 109 via transistor TR5 instead of
a red diode 110 via transistor TR6.

The significance level of 13 representing
0.25°C is set in counter ZZ and is compared.
with the Cusum accumulated in counters
W1+W2., When the Cusum exceeds the sig-
nificance level the output of D3 goes high either
by a signal from ZZ or by a higher count re-
corded in W1 and reaching D3 via E2. I, in addi-
tion, the shift register Z has recorded three
successive high readings, J2 sets the latch QQ2
as described above.

Claims

1. An electrical instrument for basal body
temperature measurement comprising a clock
(10), an entry circuit (15) for electrical tem-~
perature signhals from a temperature sensor
{16), a store (22) for accumulating entered daily
temperature signals and means for processing
the accumulated signals characterized in that the
entry circuit (15) is so controlled by the clock
(10) that entry of a temperature signal is per-
mitted only during a predetermined time period
{14) of each day, means (21) are provided to re-
duce each temperature signal in proportion to
the time between the beginning of the pre-
determined period and the entry of the tem-
perature signal, and in that the processing
means includes means (23) to establish a mean
temperature level, means (24) for comparing
subsequently entered temperature signals with
the mean temperature level and calculating (26)
when a rise in temperature of predetermined
significance has taken place, and an indicator
{(27) for displaying the fact of occurrence of the
significant temperature rise.

2. An instrument as claimed in claim 1
including an entry switch (106) operable by the
user to initiate entry of a temperature signal.
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3. An instrument as claimed in claim 2 in-
cluding delay means (G1) coupled to said entry
switch to delay entry of the temperature signal
by a predetermined time period to allow the
temperature to attain body temperature.

4. An instrument as claimed in claim 3
including indicator means (M1, M2) for indicat-
ing to the user when a temperature signal is
entered.

B. An instrument as claimed in claim 1 in-
cluding validating means (K1, K2) permitting
only temperature signals within a predeter-
mined temperature range to be entered.

6. An instrument as claimed in claim 1 in-
cluding means {19) for preventing the first three
daily temperature signals reaching the store.

7. An instrument as claimed in claim 1
wherein said calculating means includes means
(W1 and W2) for recording the algebraic sum of
the differences between the said subsequent
temperature signals and the mean temperature
level, and means (D3) for comparing the said
algebraic sum with a predetermined decision
level (22).

8. An instrument as claimed in claim 7
including means (QQ2, TR5) for recording when
the temperature signal exceeds the mean tem-
perature, said indicator being activated only
when both the decision level is exceeded and
three successive temperature sighals have ex-
ceeded the mean.

9. An instrument as claimed in claim 7 in
which said means for comparing the tempera-
ture signals with the mean temperature level
reduces each temperature signal before com-
parison by a constant amount (K).

10. An instrument as claimed in claim 1 in
which the entry circuit is connected to a self-
balancing bridge circuit (17) for determining the
resistance of a thermistor temperature sensor.

11. An instrument as claimed in claim 1 in
which the clock (10) generates an alarm signal
at a specified time each day which is the
beginning of the predetermined time period and
the instrument includes timing circuits (14)
triggered by the alarm signal from the clock for
controlling the entry circuit.

12. An instrument as claimed in claim 1 in-
cluding a day counter (12) for recording and
displaying the day of the cycle.

Patentanspriiche

1. Elektrisches MeRinstrument zur Messung
der Basaltemperature mit einem Zeitgeber (10),
einer Eingabeschaltung (15) flr die mittels
eines Temperaturfiihlers (16) erhaltenen elek-
trischen Temperatursignale, einem Speicher
(22) zum Sammeln der téglich eingegebenen
Temperatursignale und einer Bearbeitungs-
schaltung fir die gesammelten Temperatur-
signale, dadurch gekennzeichnet, dal® die Ein-
gabeschaltung (15) derart vom Zeitgeber (10)
gesteurt ist, daB die Eingabe eines Temperatur-
signals nur wéhrend eines vorgegebenen Zeit-

intervalls (14) jedes Tages zugelassen ist, daR
Mittel {21) zur Reduzierung jedes Temperatur-
signals im Verhaltnis der Zeitspanne zwischen
dem Beginn des vorgegebenen Zeitintervalls
und der Eingabe des Temperatursignals vor-
gesehen sind, und daR die Bearbeitungsschal-
tung eine Einrichtung (23) zur Bildung eines
mittleren  Temperaturniveaus, einen Ver-
gleicher (24) zum Vergleichen der nachfolgend
eingegebenen Temperatursignale mit dem mitt-
leren Temperaturniveau, eine Einrichtung (26)
zum Errechnen, wann ein Temperaturanstieg
vorgegebener Bedeutung stattgefunden hat,
und eine Anzeigeeinrichtung (27 zum Sicht-
barmachen der Tatsache des Erscheinens des
bedeutenden Temperaturanstiegs aufweist.

2. MeBinstrument nach Anspruch 1, dadurch
gekennzeichnet, daR es einen vom Benutzer
zum Starten der Eingabe eines Temperatur-
signals betétigbaren Eingangsschalter (106)
aufweist.

3. MeBinstrument nach Anspruch 2, dadurch
gekennzeichnet, daR mit dem Eingangsschalter
(108) eine Verzégerungsschaltung. (G1)
gekoppelt ist, mittels derer die Eingabe des
Temperatursignals um eine vorgegebene Zeit-
spanne verzdgerbar ist, um die Temperatur auf
Kérpertemperatur ansteigen zu lassen.

4. MeRinstrument nach Anspruch 3, gekenn-
zeichnet durch Anzeigeeinrichtungen (M1, M2),
mittels derer dem Benutzer die Eingabe eines
Temperatursignals anzeigbar ist.

5. MeRinstrument nach Anspruch 1, gekenn-
zeichnet durch eine Validitétseinrichtung (K1,
K2), mittels derer nur innerhalb eines vor-
gegebenen Temperaturbereichs liegende Tem-
peratursignale eingebbar sind.

6. MeBinstrument nach Anspruch 1, gekenn-
zeichnet durch eine Sperrschaltung {19), mittels
derer die ersten drei tédglich erhaltenen
Temperatursignale am Erreichen des Speichers
gehindert werden.

7. MeRBinstrument nach Anspruch 1, dadurch
gekennzeichnet, daR die Einrichtung zum
Errechnen des Temperaturanstiegs vorgege-
bener Bedeutung Mittel (W1 und W2) zum Auf-

_ zeichnen der algebraischen Summe der

Differenzen zwischen den nachfolgend ein-
gegebenen Temperatursignalen und dem
mittleren Temperaturniveau sowie Mittel (D3)
zum Vergleichen dieser algebraischen Summe
mit einem vorgegebenen Entscheidungsniveau
{22) enthalt.

8. MeRinstrument nach Anspruch 7, gekenn-
zeichnet durch Mittel (QQ2, TR5) zum Auf-
zeichnen, wann das Temperatursignal die mitt-
lere Temperatur (bersteigt, wobei die Anzeige-
einrichtung (27) =zur aktiviert wird, wenn
sowohl das Entscheidungsniveau (iberschritten
wurde als auch drei aufeinander folgende
Temperatursignale das mittlere Temperatur-
niveau Uberschritten haben.

9. MeBinstrument nach Anspruch 7, dadurch
gekennzeichnet, daB der Vergleicher (24) jedes
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Temperatursignal vor dem Vergleich un einen
konstanten Betrag (K) reduziert.

10. MeRBinstrument nach Anspruch 1,
dadurch gekennzelchnet daB die Eingabe-
schaltung (15) mit einer Briickenschaltung (17)
mit Selbstabglelch zur Ermittlung des Wider-
stands eines Thermistor-Temperaturfiihlers ver-
bunden ist.

11. Melinstrument nach Anspruch 1,
dadurch gekennzeichnet, daR der Zeitgeber (10)
téglich zu einer vorgeschriebenen, mit dem
Beginn des vorgegebenen Zeitintervalls
{ibereinstimmenden Zeit ein Alarmsignal abgibt
und eine vom Alarmsignal getriggerte Takt-
geberschaltung (14) zur Steuerung der Ein-
gabeschaltung vorgesehen ist.

12. MeRinstrument nach Anspruch 1,
gekennzeichnet durch einen Tageszihler (12)
zum Aufzeichnen und Sichtbarmachen des
Tages des Zyklus.

Revendications

1. Instrument électrique pour la mesure de la
température du corps au repos comprenant une
horloge {10), un circuit d‘admission (15) pour
des signaux de température électriques en pro-
venance d‘un capteur de température (16}, une
mémoire (22) pour la totalisation de signaux de
température admis quotidiennement et un
moyen de traitement des signaux totalisés
caractérisé en ce que le circuit d'admission (15)
est commandé de telle fagon par I'horloge (10)
gue ladmission d'une signal de température
n‘est autorisée que pendant une période
temporelle prédéterminée (14) de chaque jour-
née, en ce qu'il est fait appel & des moyens (21)
propres 3 réduire chague signal de température
a proportion du temps écoulé entre le début de
la période prédéterminée et l'admission du
signal de température, et en ce que le moyen de
traitement comporte un moyen (23) propre 3
établir un niveau de température moyen, un
moyen {24) propre & comparer des signaux de
température admis ultérieurement avec le
niveau de température admis ultérieurement

. avec le niveau de température moyen et a cal-

culer (26) le moment auquel une éléyation de-

température d'importance prédéterminée a eu
lieu, et un indicateur (27) propre a visualiser le
fait de la survenue de |'élévation de tempéra-
ture importante.

2. Instrument selon la revendication 1, carac-
térisé par le fait qu'il comporte un commuta-
teur d’admission (106) actionnable par le sujet
utilisateur pour provoquer [‘admission d‘un
signal de température.

3. Instrument selon la revendication 2, carac-
térisé par le fait qu’il comporte un moyen retar-
dateur (G1) couplé audit commutateur d‘admis-

sion a l'effet de retarder I'admission du signal
de température d'un délai prédeterminé 2 I'effet
de permettre a la température d’atteindre la
température du corps.

4, Instrument selon la revendication 3 carac-
térisé par le fait qu'il comporte des moyens
indicateurs (M1, M2) propres & indiquer au sujet
utilisateur le moment auquel un signal de tem-
pérature est admis.

5. Instrument selon la revendication 1, carac-
térisé par le fait qu'il comporte des moyens de
validation (K1, K2) n‘autorisant 'admission de
signaux de température que dans une plage de
température prédéterminée.

6. Instrument selon la revendication 1, carac-
térisé par le fait qu'il comporte un moyen {19)
propre a empécher les trois premiers signaux de
température quotidiens d’atteindre la mémoire.

7. Instrument selon la revendication 1, carac-
térisé par le fait que ledit moyen de calcul
comporte des moyens (W1 et W2) propres &
enregistrer la somme algébrique des différ-
ences entre lesdits signaux de température
ultérieurs et le niveau de température moyen, et
un moyen (D3) propre & comparer ladite somme
algébrique avec un niveau de décision pré-
déterminé (22).

8. Instrument selon la revendication 7,
caractérisé par le fait qu'il comporte des
moyens {QQ2, TR5) propres & enregistrer le
moment de dépassement de la température
moyenne pa le signal de température, ledit indi-
cateur n’étant activé qu‘aux conditions con-
jointes que le niveau de décision soit dépassé et
que trois signaux de température successifs
aient dépassé la moyenne.

9. Instrument selon la revendication 7, carac-
térisé par le fait que ledit moyen de com-
parison des signaux de température avec le niveau
de température moyen réduite chaque signal de
température d'une quantité constante (K) avant
comparaison.

10. Instrument selon la revendication 1,
caractérisé par le fait que le circuit d'admission
est relié a un circuit en poit & auto-équilibrage
{17) propre a déterminer la résistance d'un
capteur de température & thermistance.

11. Instrument selon la revendication 1,
caractérisé par le fait que I'horloge {10) émet
chaque jour un signal avertisseur a un instant
spécifié qui marque le début de la période tem-
porelle prédéterminée, et qu‘il comporte des cir-
cuits de cadencement (14) déclenchés par le
signal avertisseur provenant de I'horloge a
I'effet de commander le circuit d’admission.

12. Instrument selon la revendication 1,
caractérisé par le fait qu’il comporte un comp-
teur de jours (12) propre a enregistrer et & affi-
cher le jour du cycle.
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